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Introduction

Calibration-

operation that, under specified conditions, in a first step, establishes a relations between the quantity

values with measurement uncertainties provided by measurement standards and corresponding

indications with associated measurement uncertainties and, in a second step, uses this information to

establish a relations for obtaining a measurement result from an indication. (VIM, Guide 99:2010)
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Introduction

In the 2016 call “metrology for environment” a consortium of 17 European institutes was granted a 3-
year funding for a project named MetroRADON.

A main objective of this project is to develop reliable techniques and methodologies to enable SI
traceable radon activity concentration measurements and calibrations at low radon concentrations
(100 - 300 Bq m-3) and high radon concentrations (300 – 10 000 Bq m-3).

http://metroradon.eu/
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Introduction

Data from European radon calibration facilities

was collected using a questionnaire.

The main objective of this questionnaire was to

serve European radon calibration facilities in a

better way by identifying needs and work to

provide solutions to that effect.
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Radon calibration facilities in Europe

Volume

abandoned in 2016

PTB
Reference Chamber

BfS
Reference Chamber

IRSN
Reference Chamber

ENEA-INMRI
Reference Chamber

BFKH BfS
Calibration Unit

LARUC-UNICANCLOR UPC

SUJCHBO

MNE

SMU

SSM BEV

National Metrological Institutes or Designated 
Institutes

STUK

Activity
Radon-222 

Gas standard

Activity
Radon-222 

Gas standard

Activity
Radium-226 

Emanation source

IFIN-HH

UBB

Factory calibration

Traceability also via other recognised bodies
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Primary standard

• Austria, BEV- suorce of traceability- PTB, 

• China, NIM- suorce of traceability- NIM

• Czechia, CMI- suorce of traceability- CMI

• Germany, PTB- suorce of traceability- PTB

• Japan, NMIJ AIST- suorce of traceability- NMIJ AIST

• Korea, Republic of, KRISS- suorce of traceability- KRISS

• Ukraine NSC „Institute of Metrology”- NSC IM

• United Kingdom, NPL suorce of traceability- NIST

• United States, NIST suorce of traceability- NIST

https://www.bipm.org/kcdb/cmc/quick-search?keywords=Rn-222
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Radon sources

http://www.lnhb.fr/presentation-en/radon-measurement-facility/
Emanation source made by PTB Germany
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Radon sources

https://www.cmi.cz/sites/all/files/public/download/katalog_OI%20Praha_2015_english.pdf

https://pylonelectronics-
radon.com/radioactive-sources/TraceRadon Scientific Workshop 20th October 2020



Reference standard
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The following instruments represent the highest metrological level of radon activity concentration:

• ten participants use AlphaGuards

• two institutes use liquid-scintillation counting (LSC) technique with radon standardization

• one participant uses a special scintillation chamber combined with a nuclear spectrometer and

• one organization reports using Atmos 12DPX.



Radon chamber

Should ensure (PN-EN-61577-4_2015-04E):
• equipment for producing the atmosphere,

• the equipment to containing the atmosphere, 

• the reference atmosphere thus created

• the equipment methods for monitoring this atmosphere. 

Two main categories-
• Large containers (internal volume of several m3) often designed 

as walk in with air-lock allowing entry and exit with the minimum 
disturbance

• Small containers only for the equipment under test. 
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Radon chamber

• The minimum size of the reported equipment was 0.2 m3 and the maximum size was 20 m3

• Relative humidity
• control in the range min value 10%, maximum value 95 % 

• monitoring in the range 0 – 90 % 

• Temperature
• control in the range min value from 20 °C, maximum value 60 °C
• monitoring in the min value 10 °C, max value 35 °C

• Additional parameters:
• the aerosol particle concentration,

• size distribution,

• the radon decay products concentration and fractionalization,

• equilibrium factor of radium-radon

• gamma-ray dose or dose rate.
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Calibration range

• radon in the environment can vary over five orders of magnitude* 

• Implementation of Council Directive 96/29/Euratom cause the change in approach to calibration. New
goal- development of novel procedures for the traceable calibration of radon measurement instruments
at low activity concentrations (100 Bq/m3- 300 Bq/m3 )
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*Measurement of radon and radon progenies at the German radon reference chamber, A. Paula, A. Honiga, S. Rottger, Uwe Keysera, Applied Radiation and Isotopes 52 (2000) 369-375



Calibration range

Range from 1 Bq/m3 to 1 MBq/m3

Typical calibration ranges of individual institutes were two to three orders of magnitude. The participant
covering the largest measurement range can measure six orders of magnitude, which can be reached by
employing a combination of various measurement devices. Radon measurement below 10 Bq/m3 is a
challenge for most participants and it could be reached by three participants.
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Calibration range

traceRadon- new challenges- calibration below 100 Bq/m3

To develop traceable methods for the measurement of outdoor low-level radon activity concentration in
the range of 1 Bq m-3 to 100 Bq m-3, with uncertainties of 10 % for k=1, to be used in climate monitoring
and radiation protection networks. These methods include two new traceable Rn-222 emanation sources
below 100 Bq m-3, a transfer instrument calibrated with these new sources to assure the traceability of the
transfer instrument and a calibration procedure suitable to enable a traceable calibration of environmental
atmospheric radon measurement systems in the field.
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Calibration range

new traceable, low level Rn-222 emanating sources (below 100 Bq m-3)

to develop a transfer standard for the traceable calibration of atmospheric radon monitors according to 
IEC 61577, at atmospheric radon levels (below 100 Bq m-3)

to enable the traceable calibration of environmental atmospheric radon measurement systems in the field
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Uncertainties

Depends on:
• radon concentration,
• time, 
• reference standard,
• traceability chain.
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Accreditation

Accreditation supports the market in facilitating the movement of goods and services where demand for 
quality and safety is growing. It offers a harmonized, transparent and sustainable approach which:

• helps fulfil legal requirements at reasonable costs

• enables innovation

• reduces the need for regulators to use their own resources

• builds consumers’ and businesses’ confidence.

Accreditation is the international stamp of approval that "tested once" means "accepted everywhere".
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Accreditation

• ILAC MRA (International Laboratory Accreditation Cooperation Mutual Recognition Arrangement)

the aim of developing international cooperation for facilitating trade by promotion of the acceptance
of accredited test and calibration results. The accreditation bodies that are signatories to the ILAC
MRA for the relevant accreditation activities will accept the results of each other’s accredited
laboratories and inspection bodies, programs provided by PTPs and reference materials produced by
RMPs.
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Thank you for 
your attention
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woloszczuk@clor.waw.pl 
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